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Abstract: Let p and q two consecutive prime numbers, where q > p. Smarandache’s 
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Smarandache’s conjecture to be true. 
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§1. Introduction 
We note Ps; = {p | p prime number, p > k} and two consecutive prime numbers pn, Pn4i € 
Po. 


Smarandache Conjecture The equation 


Pah, HL (1.1) 
has solutions > 0.5, for any n € N* ([18], [25]). 


Smarandache’s constant([18], [29]) is cs ~ 0.567148130202539---, the solution for the 
equation 


127” — 113" =1. 
Smarandache Constant Conjecture The constant cg is the smallest solution of equation 


(1.1) for any n € N*. 


The function that counts the the prime numbers p, p < x, was denoted by Edmund Landau 
in 1909, by w ({10], [27]). The notation was adopted in this article. 


We present some conjectures and theorems regarding the distribution of prime numbers. 
Legendre Conjecture((8], [20]) For any n € N* there is a prime number p such that 


n<p<(n+l1). 
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The smallest primes between n? and (n + 1)? for n = 1,2,---, are 2, 5, 11, 17, 29, 37, 53, 
67, 83, ---, [24, A007491]. 

The largest primes between n? and (n + 1)? for n = 1,2,---, are 3, 7, 13, 23, 31, 47, 61, 
79, 97,---, [24, A053001]. 

The numbers of primes between n? and (n +1)? for n = 1,2,-+- are given by 2, 2, 2, 3, 2, 
4,3, 4, +--+, [24, 4014085}. 


Bertrand Theorem For any integer n,n > 3, there is a prime p such that n <p < 2(n—1). 


Bertrand formulated this theorem in 1845. This assumption was proven for the first time 
by Chebyshev in 1850. Ramanujan in 1919 ([19]), and Erdos in 1932 ([5]), published two simple 
proofs for this theorem. 

Bertrand’s theorem stated that: for any n € N* there is a prime p, such that n < p< 2n. 
In 1930, Hoheisel, proved that there is @ € (0,1) ([9]), such that 


n(a+ 2°) — n(x) & . (1.2) 


Finding the smallest interval that contains at least one prime number p, was a very hot 
topic. Among the most recent results belong to Andy Loo whom in 2011 ([11]) proved any for 
n € N* there is a prime p such that 3n < p< 4n . Even ore so, we can state that, if Riemann’s 
hypothesis 


du = 
m(ax) =f Tata) + O(/zln(z)) , (1.3) 
stands, then in (1.2) we can consider 0 = 0.5 + €, according to Maier ((12]). 


Brocard Conjecture([17,26]) For any n € N* the inequality 
(ns) — (Pn) 2 4 


holds. 


Legendre’s conjecture stated that between p2 and a”, where a € (pn, Pn41), there are at 


2 


least two primes and that between a? and p2,, there are also at least two prime numbers. 


Namely, is Legendre’s conjecture stands, then there are at least four prime numbers between 


p> and p24. 
Concluding, if Legendre’s conjecture stands then Brocard’s conjecture is also true. 


Andrica Conjecture((1],[13],[17]) For any n € N* the inequality 


VPnti~ VPn <1, (1.4) 


stands. 


The relation (1.4) is equivalent to the inequality 


VPn + 9n<VPnt+1 , (1.5) 
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where we denote by gn = Pn+1 — Pn the gap between p,+1 and p,. Squaring (1.5) we obtain 
the equivalent relation 


gn < 2\/Pn +1. (1.6) 
Therefore Andrica’s conjecture equivalent form is: for any n € N* the inequality (1.6) is true. 


In 2014 Paz ({17]) proved that if Legendre’s conjecture stands then Andirca’s conjecture is 
also fulfilled. Smarandache’s conjecture is a generalization of Andrica’s conjecture ((25]). 


Cramér Conjecture([4, 7, 21, 23]) For any n € N* 
In = O(In( mn) ’ (1.7) 


where Jn = Pn+1 — Pn, hamely 


, Gn 
lim sup ———- = 1 
aa In(pn)? 


Cramer proved that 
gn = O(VPn In( n)) ’ 
a much weaker relation (1.7), by assuming Riemann hypothesis (1.3) to be true. 


Westzynthius proved in 1931 that the gaps gn grow faster then the prime numbers loga- 
rithmic curve ([30]), namely 
. Gn 
lim sup ——~ = co 
n— oo In(pn) 


Cramér-Granville Conjecture For any n € N* 
Gx Rape) (1.8) 


stands for R > 1, where gn = Pn+1 — Pn- 

Using Maier’s theorem, Granville proved that Cramér’s inequality (1.8) does not accu- 
rately describe the prime numbers distribution. Granville proposed that R = 2e77 = 1.123--- 
considering the small prime numbers ([6, 13]) (a prime number is considered small if p < 10°, 
[3]). 


Nicely studied the validity of Cramér-Grandville’s conjecture, by computing the ratio 


p= In(pn) 
V In 
using large gaps. He noted that for this kind of gaps R ~ 1.13--- . Since 1/R? < 1, using the 


ratio R we can not produce a proof for Cramér-Granville’s conjecture (({14]). 
Oppermann Conjecture((16],[17]) For any n € N*, the intervals 
[n? —n+1,n?—-1] and [n?+1,n?4n] 


contain at least one prime number p. 
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Firoozbakht Conjecture For any n © N* we have the inequality 


"HY Da < 8/ Pn (1.9) 


or its equivalent form 


1+ 
Pnt1 <Pn ” . 


If Firoozbakht’s conjecture stands, then for any n > 4 we the inequality 


gn <In(pn)? — In(pn) , (1.10) 


is true, where gn = Pn41—Pn- In 1982 Firoozbakht verified the inequality (1.10) using maximal 
gaps up to 4.444 x 10!” ([22]), namely close to the 48th position in Table 1. 
Currently the table was completed up to the position 75 ([15, 24]). 


Paz Conjecture(({17]) If Legendre’s conjecture stands then: 


(1) The interval [n,n + 2|./n| +1] contains at least one prime number p for any n € N*; 


(2) The interval [n — |,/n| +1,n] or [n,n + |./n] — 1] contains at leas one prime number 
p, for anynEN*,n>1. 


Remark 1.1 According to Case (1) and (2), if Legendre’s conjecture holds, then Andrica’s 
conjecture is also true ([{17]). 


Conjecture Wolf Furthermore, the bounds presented below suggest yet another growth rate, 
namely, that of the square of the so-called Lambert W function. These growth rates differ by 
very slowly growing factors (like In(In(pp))). Much more data is needed to verify empirically 
which one is closer to the true growth rate. 


Let P(g) be the least prime such that P(g) +g is the smallest prime larger than P(g). The 
values of P(g) are bounded, for our empirical data, by the functions 


Prmin(g) = 0.12- /g-ev9 , 


Pmax(g) = 30.83 + /g- ev? . 


For large g, there bounds are in accord with a conjecture of Marek Wolf ([15, 31, 32]). 


§2. Proof of Smarandache Conjecture 


In this article we intend to prove that there are no equations of type (1.1), in respect to x with 
solutions < 0.5 for any n € N*. 


Let f : [0,1] —R, 
f@)=(+9)? -—p°- 1, (2.1) 


where p € Ps3, g € N* and g the gap between p and the consecutive prime number p+ g. Thus 
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the equation 
(pt+g)*—p* =1. (2.2) 
is equivalent to equation (1.1). 


Since for any p € Ps3 we have g > 2 (if Goldbach’s conjecture is true, then g = 2- N*'), 


0. 
(p+s)"-p-1 
(p+ste)"—p™=1 os 
-0. 


Figure 1 The functions (2.1) and (p+ g+¢)” —p* —1 for p=89,g=8 ande=5 
Theorem 2.1 The function f given by (2.1) is strictly increasing and convex over its domain. 
Proof If we compute the first and second derivative of function f, namely 
f"(x) = In(p + g)(p + g)” — In(p)p” 


and 
f(x) = n(p + g)?(p + g)* — n(p)?p” . 


it follows that f’(%) > 0 and f(x) > 0 over [0,1], thus function f is strictly increasing and 
convex over its domain. 


Corollary 2.2 Since f(0) =—1<0 and f(1) =g—1>0 because g > 2 if p € Pss and, also 
since function f is strictly monotonically increasing function it follows that equation (2.2) has 
a unique solution over the interval (0,1). 


12.N* is the set of all even natural numbers 
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Theorem 2.3 For any g that verifies the condition 2 <g < 2,/p+1, function f (0.5) <0. 


Proof The inequality /p + g—,/p—1 < 0 in respect to g had the solution —p < g < 2\/p+1. 
Considering the give condition it follows that for a given g that fulfills 2 < g < 2\/p+1 we have 
f (0.5) < 0 for any p € Ps3. 


Remark 2.4 The condition g < 2\/p + 1 represent Andrica’s conjecture (1.6). 


Theorem 2.5 Let p € Ps3 and g € N*, then the equation (2.2) has a greater solution s then 
82, the solution for the equation (p+ g +¢)* — pp? —1=0, for anye >0. 


Proof Let ¢ > 0, then p+g+e > p+g. It follows that (p+g+e)*—p*—1 > (p+g)*—p*-1, 
for any x € [0,1]. Let s be the solution to equation (2.2), then there is 6 > 0, that depends 
on ¢, such that (p + g + ¢)*~° — p>-> —-1=0. Therefore s, the solution for equation (2.2), is 


greater that the solution s- = s — 6 for the equation (p +g +¢)* — p* —1=0, see Figure 1. 


Theorem 2.6 Let p € Ps3 and g € N*, then s < s-, where s is the equation solution (2.2) and 


&) 


se is the equation solution (p+-e+g)* —(pt+e)* —1=0, for anye >0. 


(p+s)"-p™=1 


(pre+g)*—-(pte)*-1 


x, 


Figure 2 The functions (2.1) and (p+e+g)" — (p+e)* — 1 for p= 113,¢ = 408, g = 14 


Proof Let ¢ > 0, Then p+e+g > p+g, from which it follows that (p+e+g)*—(pte)*-1< 
(p+g)* —p* —1, for any x € [0,1] (see Figure 2). Let s the equation solution (2.2), then there 
5 > 0, which depends on ¢, so (p+e+g)*+? — (p+e)s+® -1 =0. Therefore the solution s, of the 
equation (2.2), is lower than the solution s- = +6 of the equation (p+e+g)* —(p+e)"—1=0, 


see Figure 2. 
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Remark 2.7 Let py, and py+1 two prime numbers in Table maximal gaps corresponding 
the maximum gap gn. The Theorem 2.6 allows us to say that all solutions of the equation 
(q+ y)* — gq = 1, where gq € {pn,-*+ ,Pn4i1— 2} and y < gn solutions are smaller that the 
solution of the equation p7,., — py; = 1, see Figure 2. 


Let: 


A(p) = 2,/p +1, Andrica’s gap function ; 


cco(p) = 2-e77- In(p)? , Cramér-Grandville’s gap function ; 


p) = In(p)? — c- In(p) , where c = 4(2In(2) — 1) © 1.545--- , 


(1) 9 

(2) 9 

(3) gr(p) = g1(p) = In(p)? — In(p) , Firoozbakht’s gap function; 
(4) 9 

(5) go(p) = In(p)? — b- In(p) , where 6 = 6(2In(2) — 1) © 2.318--- . 


Theorem 2.8 The inequality ga(p) > ga(p) is true for: 


(1) a=1 and pé€ Pss \ {7, 11,--- , 41}; 
(2) a=c=4(2In(2) — 1) and p€ Ps3; 

(3) a = b = 6(21n(2) — 1) and p € Psz and the function ga increases at at a higher rate 
then function gp. 


Proof Let the function 


da(p) = ga(p) — go(p) = 1+ 2./p + a: In(p) — In(p)? 


The derivative of function d, is 


The analytical solutions for function d{ are 5.099--- and 41.816--- . At the same time, d{(p) < 
0 for {7,11,--- ,41} and d{(p) > 0 for p € Psz \ {7,11,--- ,41}, meaning that the function d; 
is strictly increasing only over p € Pz \ {7, 11,--- ,41} (see Figure 3). 

For a = c = 4(2|n(2) — 1) & 1.5451774444795623---, di(p) > 0 for any p € Pssz, (di, is 
nulled for p = 16, but 16 ¢ Ps3), then function d, is strictly increasing for p € Ps3 (see Figure 
c). Because function d, is strictly increasing and d,(3) = In(3) (8 In(2) — 4 — In(3)) +2V3 +1 & 
4.954---, it follows that d.(p) > 0 for any p € Ps3. 

In a = b = 6(21n(2) — 1) & 2.3177661667193434---, function d, is increasing fastest for 
any p € Ps3 (because d}(p) > d/,(p) for any p € Ps3 anda 20, a #8). Since di(p) > 0 for 


any p € Ps3 and because 


dy(3) = In(3)(12In(2) — 6 — In(3)) + 2V3 + 1 & 5.803479047342222--. . 


It follows that d,(p) > 0 for any p € P 3 (see Figure 3). 


76 Octavian Cira 


P.P.P 
Figure 3 d, and d', functions 


Remark 2.9 In order to determine the value of c, we solve the equation d!,(p) = 0 in respect 
to a. The solution a in respect to p is a(p) = 2|n(p) — \/p. We determine p, the solution of 
a’ (p) = — Then it follows that c = a(16) = 4(21n(2) — 1). 


Remark 2.10 In order to find the value for b, we solve the equation d//(p) = 0 in respect to 
a. The solution a in respect to p is a(p) = 2In(p) — ve —2. We determine p, the solution of 
3 
a’ (p) = en It follows that b = a(8) = 6(2In(2) — 1). 
p 
Since function d, manifests the fastest growth rate we can state that the function g4 
increases more rapidly then function gp. 


Let h(p,g) = f (0.5) =./p+g—./p-1. 


——_. 


tooth) SEE Ce eT nT PORE Dm NOT YRS CORR TET Pr Ee Coe 
x 3 43 63 S35 105 125 143 163. 183 205 223 243 165 293 WE 323 M3 3635 385 403 423 


P.P.P.P 


Figure 4 Functions hy, he, hr and hcg 
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Theorem 2.11 For 


hea(p) = h(p, gca(p)) = Vp + 2e-7 In(p)? — Vp - 1 
heg(p) < 0 for p € {3,5, 7, 11, 13, 17} U {359, 367,---} and 


lim heac(p) =-1. 
prow 


Proof The theorem can be proven by direct computation, as observed in the graph from 


Figure 4. 


Theorem 2.12 The function 


hr(p) = hi(p) = A(p, gr(p)) = Vp + In(p)? — In(p) — Vp - 1 


reaches its maximal value for p = 111.152--- and hr(109) = —0.201205--- while hr(113) = 
—0.201199--- and 


lim he(p)=-1. 


poo 


Proof Again, the theorem can be proven by direct calculation as one can observe from the 


graph in Figure 4. 


Theorem 2.13 The function 


he(p) = h(p, ge(p)) = Vp + In(p)? — eln(p) — /p- 1 


reaches its maximal value for p = 152.134--- and h-(151) = —0.3105--- while h.(157) = 
—0.3105:--- and 
lim h.(p) =—-1. 


pro 


Proof Again, the theorem can be proven by direct calculation as one can observe from the 


graph in Figure 4. 


Theorem 2.14 The function 


hp(p) = h(p, ga(p)) = VIn(p)? — bln(p —Jf/p-1 


reaches its maximal value for p = 253.375--- and hp(251) = —0.45017--- while hp(257) = 
—0.45018--- and 
lim hg(p)=—-1. 


prow 


Proof Again, the theorem can be proven by direct calculation as one can observe from the 


graph in Figure 4. 
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Table 1: Maximal gaps [24, 14, 15] 


S&S 


a 
61 
13 
01 


a 
Oo 


“I 


3 


64955634 1294268491 


| 6 
Ei 
zi 
Ey 
22 
23 
24 | 
25 
26 
27 
28 
29 | 
30 
31 
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n 


: 
62 1189459969825483 | 916 


64 49749629143526 1693182318746371 | 1132 


g 
292 

3 320 
336 

304 

382 

3 384 
394 

3 456 
4 464 
4 468 
4 ATA 
4 486 
4 490 
4 500 
4 514 
4 516 
4 532 
4 534 
540 
582 
588 
602 
652 
674 
716 
766 


3 


# 
32 
3 
34 
35 
36 
7 
38 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
50 
51 
52 
53 
54 
59 
56 
57 
58 
59 


79 


80 Octavian Cira 


: 
5 


z 
z 
z 
z 
H 
z 


We denote by a, = |ga(pn)| (Andrica’s conjecture), by cgn = |goca(pn)| (Cramér- 
Grandville’s conjecture) by fn = |gr(pn)| (Firoozbakht’s conjecture), by cn = |gc(pn)| and 
bn = |go(Pn)I- 

The columns of Table 2 represent the values of the maximal gaps an, Cgn, fn, Cn, bn and 
Qn, [14, 2, 28, 15]. Note the Cramér-Grandville’s conjecture as well as Firoozbakht’s conjecture 


are confirmed when n > 9 (for po = 23, the forth row in the table of mazimal gaps). 


Table 2: Approximative values of maximal gaps 


csp wf =| sl ef of 


rap ep pep sf ap 
rep wf sf af asf mo) m0 
rope [asf wef of ae) me 
pa ioe [oe af eo [oa [oe 
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aes ee ars ee 
napa Psoef sf te [wo] 
haf aff wf ef up 
pa ais Po [oe of me | 
his 7 [veo asi [ize [nis [ee 
ete [ise [aso [aan [a0 [96 
Pan [ares [aaa | ars [ais [ aio | ae 
ff nose [aos [ ain [aur [ ami | ane 
rae [een [aon [en [aa | ae | ae 
Pan [ase [eae [sin [aon [arr | a6 
ET dT 
rae [vena [rer [ean [606 [aan [a8 
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1101584 


ofa 
Pret [ora [6 
[es [Foe 
ssi re |e 
sie [sa 
rr |e 
[eso [oor 6 
[aoonsor [1106 |e [9 
nese [se [i | 
Tsien [sr [ao Pins [on™ 
resents [aso [rove [rs Pas [ae 
fof sxess et[ Ps 
Pensions [ass [ar 1 [0 [8 
raf amoreis Paran Pasis Pasen Paapo [ape 
Fan | amassras [aren asin [ase Paso [aie 


fale 
sor] 6 
on om 
ma el 


45 | 
46 
Eg 
48 | 
49 
50 
51 | 
EJ 
EI 
El 
55 
56 | 
Ea 
EI 
59 | 
60 | 
a 
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Table 2, the graphs in 5 and 6 stand proof that 
Jn = Pnti— Pn < In(pn)? = lia) (2.3) 


for p € {89,113,--+ ,1425172824437699411}. By Theorem 2.6 we can say that inequality (2.3) 
is true for any p € Psgo \ P>1425172824437699413- 
This valid statements in respect to the inequality (2.3) allows us to consider the following 


hypothesis. 


Conjecture 2.1 The relation (2.3) is true for any p € Psa9. 


mp Os *o Oe ae 


ce 


7 oe 7 HH 8 46 OP RH BH MS HO 0H BB 
& kk kk 


Figure 5 Maximal gaps graph 
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= i 
= 0 o ° = fr ; 
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9 i uo 3 e fe 2 3 g TYi¢ 
ay - : o}4]+ ia Som @ Load & FS a Fe 
- : Hot Lee | gt | eter retagse eee hai de 
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ol | I, 1 
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“ED S45 GF BF MOMLLIITSISUGLIIE POOLE 14D) TIES FDS SS SGT TET NI) SL AIAT S545 ONG 4EE9 2051 IS3 14LSSGI TIS SLED 53 CLG SSEGT SECT 2127875 18 
kee 


Figure 6 Relative errors of cg, f, c and 6 in respect to g 


Let ga : P53 — Ry, 


and hq : Ps3 x [0,1] > R, with p fixed, 


hia (p, 2) = (p+ ga(p))" =p? —1 


that, according to Theorem 2.1, is strictly increasing and convex over its domain, and according 
to the Corollary 2.2 has a unique solution over the interval [0, 1]. 


We solve the following equation, equivalent to (2.2) 


h-(p, x) = (p + In(p)? — cln(p))* —p’—-1=0, (2.4) 


in respect to x, for any p € Psa9. In accordance to Theorem 2.5 the solution for equation 
(2.2) is greater then the solution to equation (2.4). Therefore if we prove that the solutions to 
equation (2.4) are greater then 0.5 then, even more so, the solutions to (2.2) are greater then 
0.5. 


For equation h,(p, x) = 0 we consider the secant method, with the initial iterations xp and 
x1 (see Figure 7). The iteration x2 is given by 


£1‘ ho(p, £0) — Lo - ha(p, £1) 


A = 
/ he(p, #1) — he(p, Xo) 


(2.5) 
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Figure 7 Function f and the secant method 


If Andrica’s conjecture, /p + g—,/p—1 < 0 for any p € P53, g € N* andp > g > 2, is true, 
then ha(p,0.5) < 0 (according to Remark 1.1 if Legendre’s conjecture is true then Andrica’s 
conjecture is also true), and ha(p,1) > 0. Since function ha(p,-) is strictly increasing and 
convex, iteration z2 approximates the solution to the equation h,(p, x) = 0, (in respect 


to x). Some simple calculation show that a the solution x2 in respect to ha, p, Zo and 2} is: 


£1 + he(p, to) — toh — a(p, 21) 


Fin (Osi) = Raton) ee) 


a(p, ha, Xo, £1) = 


Let da(p) = a(p, ha, 0.5, 1), then 


1, hyp yma 
a(p) = 2 = 2(In(p)? —aln(p) + /p — V/In(p)? — aln(p) +p) , en) 


Theorem 2.15 The function a.(p), that approximates the solution to equation (2.4) has values 
in the open interval (0.5,1) for any p € Psa9. 


Proof According to Theorem 2.8 for a = c = 4(2In(2)—1) we have In(p)?—c-In(p) < 2\/p+1 
for any p € Psa9. 


We can rewrite function a, as 


a,(p) = Fp AES 


2 2(c+/P-VpFo) 
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which leads to 


1+ /p—Vpte 2m 
2(c+ /p— Vp+c) , 


it follows that a-(p) > 4 for p € P33 (see Figure 8) and we have 


1 
lim a,(p) = 5° 


prow 


—— —— — ——— — 
23 26 39 32 35 38 At 48 47 1 53 SOO GD 6S GE OTL TA 77 BO GS 86 SD OD OS OF 101108107 10 
PPP 


Figure 8 The graphs for functions ap, a. and a, 


For p € {2,3,5,7, 11, 13,17, 19, 23} and the respective gaps we solve the following equations 
(2.2). 
( Fo 2F=1, s=1 
( *_ 37=1, 8 = 0.7271597432435757 - - - 
( 7_5§*=1, § = 0.7632032096058607 - - - 
(74+4)? —7*=1, § = 0.5996694211239202.-- - 
(11+2)"-117=1, s =0.8071623463868518--- (2.8) 
( 
( 
( 
( 


) 
13 +4)” — 138% =1, s =0.6478551304201904: -- 
17 +2) -—177=1, s =0.8262031187421179-.-- 
19+4)*—19%=1, s =0.6740197879899883 - - - 
23 + 6)* — 237 =1, s =0.6042842019286720--- . 


Corollary 2.9 We proved that the approzimative solutions of equation (2.4) are > 0.5 for any 
n > 10, then the solutions of equation (2.2) are > 0.5 for anyn > 10. If we consider the 


exceptional cases (2.8) we can state that the equation (1.1) has solutions in s € (0.5, 1] for any 
n € N*. 


§3. Smarandache Constant 


We order the solutions to equation (2.2) in Table 1 using the maximal gaps. 
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Table 3: Equation (2.2) solutions 


a ers) 
P20 | 8 [nro snaasess..| 
Ee 


87 


88 


Pp 
2300942549 


4302407359 
3842610773 
10726904659 
25056082087 
42652618343 
22367084959 
20678048297 
127976334671 
182226896239 
304599508537 
241160624143 
303371455241 
297501075799 
461690510011 
416608695821 
614487453523 
1408695493609 
1346294310749 
2614941710599 
1968188556461 
7177162611713 
13829048559701 
19581334192423 
4284228392535 1 
90874329411493 
218209405436543 
171231342420521 
1693182318746371 
1189459969825483 
1686994940955803 
43841547845541060 
55350776431903240 


Octavian Cira 


z= solution for (2.2) 
0.7460035467176455... 
0.7484690049408947... 
0.7494840618593505... 
0.7547601234459729... 
0.7559861641728429... 
0.7603441937898209... 
0.7606955951728551... 
0.7609716068556747... 
0.7698203623795380... 
0.7723403816143177... 
0.7736363009251175... 
0.773750869707 1668... 
0.7745991865337681... 
0.7751693424982924... 
0.7757580339651479... 
0.7760253389165942... 
0.7778809828805762... 
0.7808871027951452... 
0.7808983645683428... 
0.7819658004744228. .. 
0.7825687226257725... 
0.7880214782837229... 
0.7905146362137986... 
0.7906829063252424... 
0.7952277512573828... 
0.7988558653770882... 

0.8005126614171458... 
0.8025304565279002... 
0.8056470803187964... 
0.8096231085041140... 
0.8112057874892308... 
0.8205327998695296... 
0.8212591131062218... 
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305405826521087900 | 1272 | 0.8270541728027422... 
203986478517456000 | 1224 | 0.8271121951019150... 
418032645936712100 | 1370 | 0.8272229385637846... 
401429925999153700 | 1356 | 0.8272389079572986... 
804212830686677600 | 1442 | 0.8288714147741382... 


§4 Conclusions 


Therefore, if Legendre’s conjecture is true then Andrica’s conjecture is also true according to 
Paz [17]. Andrica’s conjecture validated the following sequence of inequalities an > cgn > fn > 
Cn > bn > gn for any n natural number, 5 < n < 75, in Tables 2. The inequalities cy, < gy for 
any natural n, 5 <n < 75, from Table 2 allows us to state Conjecture 2.1. 

If Legendre’s conjecture and Conjecture 2.1 are true, then Smarandache’s conjecture is 


true. 
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